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•  Wild-­‐type	  flies	  (Genera)on	  0)	  were	  collected	  from	  a	  
compos)ng	  site	  in	  Monmouth,	  OR.	  	  
•  We	  built	  a	  progressive	  Y-­‐maze	  to	  run	  the	  flies	  through	  (Figure	  
1).	  The	  maze	  branches	  ten	  )mes,	  allowing	  individual	  flies	  ten	  
choice	  points	  to	  go	  north	  or	  south	  (right	  or	  leR).	  	  
•  ARer	  each	  run,	  the	  top	  20%	  of	  the	  north-­‐selec)ng	  or	  south-­‐
selec)ng	  flies	  were	  collected	  and	  used	  to	  breed	  the	  next	  
genera)on	  of	  north-­‐	  or	  south-­‐selected	  flies	  to	  be	  run	  through	  
the	  maze.	  	  
•  Data	  were	  scored	  so	  10	  north	  choices	  was	  recorded	  as	  a	  10,	  
and	  10	  south	  choices	  was	  recorded	  as	  a	  0.	  
•  As	  controls,	  we	  bred	  light-­‐	  and	  dark-­‐selected	  flies	  in	  the	  same	  
manner	  as	  the	  north-­‐	  and	  south-­‐	  selected	  flies.	  The	  only	  
difference	  in	  the	  maze	  setup	  is	  that	  there	  was	  a	  light	  gradient	  
across	  the	  maze.	  Drosophila	  have	  been	  shown	  to	  be	  
posi)vely	  phototaxic	  in	  previous	  experiments7.	  We	  have	  
completed	  15	  genera)ons	  of	  breeding	  flies.	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•  Our	  results	  suggest	  that	  separa)on	  has	  not	  occurred	  between	  
the	  north-­‐selected	  and	  south-­‐selected	  popula)ons	  of	  flies.	  
•  Separa)on	  has	  indeed	  occurred	  between	  the	  light-­‐selected	  and	  
dark-­‐selected	  popula)ons.	  	  
•  A	  previous	  experiment	  observed	  separa)on	  in	  their	  light/dark	  
flies	  by	  genera)on	  10	  (Hadler,	  1964)7.	  However,	  our	  
experimental	  condi)ons	  are	  different	  which	  may	  have	  led	  to	  a	  
longer	  period	  of	  )me	  before	  we	  saw	  separa)on	  in	  our	  light/dark	  
flies	  and	  thus,	  it	  may	  also	  take	  longer	  for	  the	  north/south	  flies	  to	  
separate	  as	  well.	  In	  Hadler’s	  experiment,	  the	  Y-­‐maze	  had	  15	  
choice	  points	  instead	  of	  the	  ten	  choice	  points	  in	  our	  maze,	  which	  
may	  account	  for	  increased	  genera)ons	  for	  separa)on	  to	  occur.	  	  
•  We	  have	  begun	  performing	  replicate	  trials	  of	  genera)on	  15	  for	  
the	  light/dark	  and	  north/south	  flies.	  With	  these	  runs,	  we	  are	  also	  
sexing	  the	  flies	  to	  see	  if	  there	  is	  a	  difference	  between	  the	  maze	  
choices	  of	  the	  male	  and	  female	  flies1.	  	  
•  Because	  RF	  fields	  affect	  cryptochrome-­‐based	  magnetorecep)on	  
and	  because	  Drosophila	  may	  have	  a	  cryptochrome	  
magnetorecep)ve	  system,	  we	  are	  also	  performing	  replicate	  trials	  
with	  our	  Genera)on	  0	  flies	  while	  inside	  a	  Faraday	  cage	  to	  block	  
interference	  from	  RF	  fields.	  
	  
Figure	  2:	   	  Average	  number	  of	  north	  choices	  for	  14	  genera)ons	  of	  north-­‐	  and	  
south-­‐selected	  flies.	  There	  was	  no	  observed	  change	  in	  direc)onal	  preference.	  
Figure	  1:	   	  Photo	  of	  the	  Y-­‐maze	  u)lized	  in	  assay	  
of	  the	  flies	  for	  direc)on/light	  choices.	  
Figure	  4:	  The	  average	  number	  of	  north	  choices	  of	   the	  Genera)on	  14	  north-­‐
selected	  popula)on	  was	  not	  significantly	  different	  from	  the	  number	  of	  north	  
choices	   for	   the	   south-­‐selected	   popula)on	   (post-­‐hoc	   t-­‐test).	   The	   average	  
number	  of	  light	  choices	  for	  light-­‐selected	  flies	  was	  significantly	  different	  from	  
the	  average	  number	  of	  light	  choices	  for	  dark-­‐selected	  flies.	  
p	  <	  0.05	  
p	  <	  0.05	  
p	  >	  0.40	  
Figure	  3:	   	  Average	  number	  of	   light	   choices	   for	  14	  genera)ons	  of	   light-­‐	   and	  
dark-­‐selected	  flies.	  There	  was	  no	  increase	  in	  phototaxis	  for	  light-­‐selected	  flies	  
but	  we	  did	  observe	  a	  decrease	  in	  phototaxis	  for	  dark-­‐selected	  flies.	  
	  	  
Several	  studies	  suggest	  that	  the	  fruit	  fly	  Drosophila	  
melanogaster	  can	  use	  magne)c	  fields	  for	  orienta)on1-­‐4;	  however,	  
the	  responses	  to	  magne)c	  fields	  are	  not	  consistent	  across	  studies	  
and	  experiments	  inves)ga)ng	  the	  mechanism	  of	  
magnetorecep)on	  rely	  on	  magne)c	  fields	  that	  are	  at	  least	  10	  
)mes	  stronger	  than	  the	  magne)c	  field	  of	  the	  Earth5-­‐6.	  	  We	  are	  
akemp)ng	  to	  determine	  whether	  Drosophila	  have	  the	  ability	  to	  
detect	  magne)c	  fields	  by	  running	  flies	  through	  a	  progressive	  Y-­‐
maze	  and	  then	  selec)vely	  breeding	  the	  flies	  based	  on	  their	  
choices	  in	  the	  maze.	  	  
There	  are	  two	  main	  hypotheses	  about	  the	  mechanism	  of	  
magnetorecep)on	  in	  animals.	  The	  first	  is	  based	  on	  the	  use	  of	  
magne)te,	  which	  forms	  long	  chains	  and	  serves	  as	  a	  magne)c	  
dipole	  and	  has	  been	  found	  in	  organisms	  such	  as	  bats	  9.	  The	  other	  
hypothesis	  is	  based	  on	  a	  light-­‐dependent	  magne)c	  response	  
u)lizing	  the	  cryptochrome	  photoreceptor	  8.	  While	  the	  
predominant	  hypothesis	  is	  that	  fruit	  flies	  use	  cryptochrome	  to	  
detect	  magne)c	  fields1-­‐6,	  experimental	  results	  have	  shown	  that	  
most	  invertebrates	  use	  magne)te	  or	  both	  magne)te	  and	  
cryptochrome.	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Figure	  5:	  Average	  number	  of	  right	  choices	  made	  by	  Genera)on	  0	  and	  
Genera)on	  15	  flies.	  A	  significant	  difference	  was	  observed	  between	  	  
Genera)on	  15	  light-­‐selected	  flies	  and	  all	  popula)ons	  of	  North/South	  flies	  
(post-­‐hoc	  t-­‐tests;	  p	  <	  0.05).	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